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Abstract
245415
Surface electromyography (SEMG) is a method to measure the myoelectric from the contraction of
human muscles. For the engineering application SEMG is used as the input signal to control the
prosthesis equipment such as prosthesis hand and prosthesis knee. A method which is essential for
real-tiem sEMG signal pattern recognition and classification is dimensionality reduction techniques.
[t 1s because this technique can reduce the high dimension extracted feature into a lower dimension
space feature which help the classifier works more properly. This research present the investigation
of the performance and efficiency of eight dimensionality reduction techniques applied with gait
phases sEMG and walking terrains SEMG pattern pattern classification. The classification accuracy
and class separability index are used to be the performance key in the experiment. The result of the
experiments show that the algorithm named Nebor- hood Components Analysis or NCA is the best

method and possible to be applied in the real prosthesis control system.

Keywords :  Electromyogram / Dimensionality Reduction / Machine Learning / Pattern

Classification / Neighborhood Components Analysis / Support Vector Machine
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AR = Auto-regression Coetlictent

Ceps = Cepstrum Coefticients

EMG = Electromyography

emgHist = EMG Histogram

GDA = Generalized Discriminant Analysis
GPLVM = Gaussian Process Latent Variable Model
kPCA = Kernel Principle Component Analysis
LDA = Linear Discriminate Analysis
logDetect = log-Detector

LPP = Locality Preserving Projection

MAV = Mean Absolute Value

MCML = Maximally Collapsing Metric Learning
MDF = Median Frequency

MDS = Multidimensional Scaling

MLP = Multilayer Perceptron

MNF = Mean Frequency

NCA = Neighborhood Components Analysis
NLDA = Nonlinear Discriminate Analysis

NPE = Neighborhood Preserving Embedding
PC = Principle Component

PCA = Principle Component Analysis

SEMG = Surface Electromyography

SOFM‘ = Self Organizing Feature Map

STFT = Short Time Fourier Transform

SVM = Support Vector Machine

VAR = Variance

vOrder = v-Order

wAmp = Willison Amplitude

WL = Waveform Length
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